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ABSTRACT

The probability of hydrogen ionization from the ground
state by electron impact has been computed on the basis of expe-
rimental data [5]. These results are compared with those of

other authors.
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COVER-TO-COVER TRANSLATION

Hydrogen ionization in the solar chromosphere and corona
takes place mainly as a consequence of neutral atom collisions
with electrons. The probability of this process valid from the

level n is

SkT. ‘ :
Ou=nY 7 | @ae=as, ()
Xp/kTg ' i

and was computed by a series of authors [1 — 4]. The discrepan-
cies between the results obtained are explained by the variastion

of approximate formulae utilized for the differentizl effective

-

* Veroyatnost' ionizatsii vodoroda elektronnym udarom.
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cross-section q(x). At the same time for ionization from a

ground level the most reliable are the experimental values of

ct
a)
()]

g (E) obtained by Fite and Brackmann [5], who measured

effective cross sections especially for cases of low energies
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Their results, together with the various approximations =zppli

are plotted in Fig.1l.
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Fig.l, Effective ionization cross section of hydrogen from the
1l — heavy solid line — observations [5]; 2— dash

ground state :
correspond to formula (2); 3 — dots = to formula by Thomson [L47;
Lt — thin solid line — Fabrikant formula [6]; 5 -— dash-dotted line
— the "bornov'" apvroximation used in references [17 znd [2].

To conditions in solar chromosphere and corona, in which
electron temperature T, ggZLO6°K, correspond the mean electron
energies E £ 90eV. That is why we are in fact interested in the
form of the dependence q (E).for E € 200=—300eV. As may be seen
from Fig.1l, the "bornov" approximation used by V., M. Sobolev ir
[1] and by Shklovskiy in [2], begins to get nearer the exverimen-
tal data precisely in that energy range. That is why Sobolev re-
presented these data in his subsequent work [3] with
Fabrikant's empirical formula [6], which gives underrated res

for great values. A. B, Severnyy [4] applied for the effe

ionization cross section the Thomson .formula, representing well
the -experimental curve near the ionization threshold. However
hat of the

the maximum of this curve takes place earlier than t

experimental curve,




lga/n,
g A better approximation is
is constituted by the following empi
2 rical formula obtained by us :
—16 B —
1] g (B) = 344-100221 1 (2)
-5k
: where & =0,3, and E is expresced ii
electron~-volts.,
K Substituting it into formuls
% 2 L (1) and effecting the corres:
: it 2 transformations, we obtain foz
157 sk 0 70°T °K )
' probability of ionization from the
Fige 2 ground state the following expression
— {o's) (e}
./ 8kT = —x - —x
Q= 3.14-10-%\/ e 2o S5de —ai | Soda], @
C e %2 A o

where x; == 11605 %A 1 /T .

It may be shown that similarly to the known logazrithm

integral representation in the form of fimite sum, the following

correlakion is valid :

x;‘§° o dz. = ez'-;"l {1' _—

TR .
a(e—+1)...(@+n) .
o L R (4)
where an|<:QﬂtER provided &X<£1,

nt2  °
Za

~
-

Then, applying to each of the integrals (3) formulas (&

LSS

with two addends in the sum, we finally obtain

n e

Qu = 22740743~ e — 14005 €

Xy

VT, = ek
= 0.89-10-10 YT, ¢ M7, (5)
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Inasmuch as this formula, as may be seen from the esti-
mate of R, , gives so much the greater error as the temperature i
is higher, we computed Qik:&n‘the three values Te==164,105,10b0K
by numerical integration directly by formula (1) with the experi-
mental values of ¢ (E) from Fig.l. The results of the numerical

integration for the indicated temperatures gave respectively

;= 1.4 +107075 k.47 1077 and 3,11 #1077,

%
while according to formula (5)

@y = 1.25 «10-13; 5,71 e10"9; 7,63 .10-8,

i
Thus, this formula may be utilized to T =& 10000°K with a pre-

cision to 20%.

We plotted in Fig. 2 +the dependence of lg (Qli/ne) on

log T, for q (E) corresponding to the experimental data (5).

If we take into account that in the final exprsssion of
formula (3.2) of reference [4] the sign'— must stand instead of
sign +, the corresponding approximate formula in our deisgnations

shall have the form:

O

Qu = 5.4697 " {—* —[—1l (e—x')l} 2210V YT e,  (6)

zy

which is only 2.5 times more tham Qli according to formula (5).
Let us note that as a consequence of the indicated error the
probabilities of Q p in Table 3 of reference [4] are overrated, &y

for example for n=1, 32 times.,

On the other hand the probabilities of ionization from
the ground level,computed by Sobolev [3] according to Fabrikant's
formula,are about twice smaller than those computed by us.

For the determination of the total number of hydrogen atom
ionizations it is necessary to account.for the ionizations from

excited levels, as this was shown in [7]. The ionization probasbility




ground level according to formula (27) of that

ig about twice as great as that obtsined by us, on acco of
admitted dnaccurate representation in it of the effective oross

section neer the very threshold of ionization.

Therefore, in order to determine the ionization

of hydrogen from the ground level for temperatures lower

20000 -~ 50 000°K range, formula (5) must be used,

o

ter temperature values must be taken from the gravh of

In concluding we wish to express our gratit:

yeva for conducting control calculations.

<+ THE END
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